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Tr2# 10 20 30 40 

i I [ I 

Bp 1 RTITNE7EMGN HSGYDyELwK DYGNT-SMTL NNGGAFgAGE N--NIGNA 45 

Ca 32 KTITSNEIGV NGGYDYELWK DYGNT-SMTL KNGGAFSCQH S--NIGNA 76 

Fs 1 NSSVTGNVG SSPYHYEIWY QGG-NNSMTF YDNGTYKASw N — GTHDF 44 

Cs 2 RIIYDNETGT HGGYDYELWK DYGNT-IMEL EfDGGTFSCQ& S--JJIGNA 4S 

Rf 1 SAADQQTRGN VGGYDYEMWN QNGQGQASMN PGAGSFTCSW. S--NIENF 46 

Tr2 1 QTIQPGTGY NNGYFYSYWN DGHGGVTYTN GPGGQFsVNJT S--NSGNF 45 

TV 1 QTIQPGTGF NNGYFYSYWN DGHGGVTYTN GPGGQFSV% S--NSGNF 45 

Th 1 QTIGPGTGY SNGYYYSYWN DGHAGVTYTN GGGGSFTVN|J S--NSGNF 45 

Sc 1 SGTPSSTGT DGGYYYSWWT DGAGDATYQN NGGGSYTLTVJ SG-NKfGNL 46 

An 1 S AGINYVQNYN GNLGDFTY-D ESAGTFSMYg EDGVSSDf 38 

Ak X S AGI&YVQNYN GNLADFTY-D ESAGTFSMYJJ EDGVSSDF 3S 

AT 1 S AGINYVQNYN QNLGDFTY-D ESAGTFSMYg EDGVSSDF 38 

Tri 1 ASINYDQNYQ TGG-QVSYS- PSNTGFSVNJJ N--TQDDF 34 

Aa 1 RSTPSSTGE NNGYYYSFWT DGGGDVTYTN GNAgSYsVESJ S - -NVGNF 45 

Ss 1 ATTIT-NETGY D-GMYYSFWT DGGGSVSMTL NGGGSYSTRW. T—NCGNF 4S 

SIB 1 DTWTTNQEGT NNGYYYSFWT DSQGTVSMNM GSGGQYSTSJJ R--NTGNF 47 

SIC 1 ATTITTNQTGT D-GMYySFwT DGGGSVSMTL NGGGSYsTQjJ T--NCGNF 46 

Tl 1 QTTPNSEGW HDGYYYSWWS DGGAQATYTN LEGGTYBISK G—-DGGNL 45 

Tf I AVTSNE-TGY KDGYFYSFWT DAPGTVSMEL GPGGNYgTSjJ R--NTGNF 45 

Be 1 ASTDYWQNWT DGGGIVNAVN GSGGNYSVNJJ S--NTGNF 36 

Bs 1 ASTDYWQNWT DGGGIVNAVN GSGGNYSVNg S--NTGNF 35 



FIGURE 1 



■21-01 15:35 



FRQM-GQWLING 



+6135369869 1-845 r.uono r-3« 



Tr2# 



Bp 


46 


Ca. 






45 


f 


47 


R£ 


47 


T3f2 




Tv 


4S 


Th, 


46 


Sc 


47 


An 


33 


Ak 


39 


At 


39 


Trl 


35 


Aa 


46 


SS 


45 


SIB 


48 


SIC 


47 


Tl 


46 


Tf 


46 


Be 


37 


BS 


37 


Tr2# 




BP 


91 


Ca 


122 


Fs 


92 


Cs 


92 


Rf 


93 


Tir2 


84 


TV 


84 


Th 




Sc 


85 


An 


78 


Ak 


78 


At 


78 


T3Tl 


73 


Aa 


84 


Ss 


83 


SIB 


85 


SIC 


83 


Tl 


84 


Tf 


83 


BC 


76 


BS 


76 
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1 i 1*1 

LFRK-GKKFD ST-RTHHQLG NISINYNASF N-pSGNSYLC YJEgJfTQS? 90 

LFRK-SKKFN DT-QTYKQLG NISVNYNCNY Q-pYGMSY&C VggSJTSSp 121 

LARV-gFKYD EK-HTYEELGPIDAYYKWSKQ GSAGGYNYIG l Yq^ TVDP 91 

LFRX-GRKFN SD-KTYQELG DIWEYGCDY N-pNGNSyJjC VYGWTRNF 91 

LARM-GKNYD SQKKNYKAFG NIVLTYDVEY T-pRGHSYMC VYGWTRNF 92 



VGGK-GWQPG TKNKV INFS-GS YNFNGNSYLS VYQWSRNp 83 

VGGK-IWQPG TKNXV INFS-GS YNpNGNSYLS VYjgHSRNp 83 

VGGK-GWQPG TKNKV INFS-GS YNpNGNSYLS lYGWSRNp 83 

VGGK-lwNPG AASRS — ZSYS-GT YQpNGNSYXiS VyG^TRSS 84 

WGL-£WTTG SSNA * — ITYSAEY SASGSSSYLA VYGX^VNYp 77 

VVGL-gWTTG SSNA—- XSYSAEY SASGSSSY1A VYGWVNYP 77 

VVGLGGWTTG SSNA ITYSAEY SASGSASYLA VYGj£VNYp 77 

VVGV-GWTTG SSAF INFGGSF SVNSGTGLLS VYGjjSTNp 72 

VGGK-GWNPG SAKD ITYSGNF T-fSgnGYLS VYGWTTDp 83 

VAGJC-GWANG GR-RT VRYT-GW FlTpSGNG'X'GC L YGW TSNF 82 

VAGJC-aWANG GR-RT- VQYS-GS FNpSGNAYLA LXGjjTSNP 84 

VAGK-GWSTG DGN- VRYN-GY FNP VGNGYG C LYGWTSNP 82 

VGGK-£WNPG LNARA- IHFE-GV YQpNGNSYLA VJ^TRNP 83 

VAGK-GWATG GR-RT ---VTYS-AS FNpSGNAYI* T LYGWTRNp 82 

VVGK-GJ^TTG SPFRT INYNAGV WApNGtfGYLT LYGftTRSp 75 

WGK-GWTTG SPFRT INYNAGV WAPNGNGYL T LYGgTRSp 75 



90 100 110 120 130 

I I * i I I 

LAEYYIVDSW GTYR-PT--G AYJ33S F YAJ3G GTY.DXYSTTE VKQP^llG 135 
Ii VEYY IVPSW GSWRPP--GG TSiCGTITVDG Gl£DIYETT£ iNQlSlQG 167 
L VBYY IVDDW FNKPGANLLG QRjtGEFTVDG DTYEIWQNTR VQQ£glKG 139 
I» V 12XIVESW gSWRPP^-GA TPJBfTITQWMAGTgEiyETTa VNQPJ5JDG 138 
LMEYYIVEGW GDWRPPGNDG EVJOgTvSANG NT YJ3 1 RKTMR YNQ£SLPG 140 
IilSYYIVENF GTYN-PSTGA TKLG.EVTSDG SVYDIYRtQS VMQ£gIlQ 130 
LIEYYIVENF QTYN-PSTGA TKLGEVTSDG SV£DIYRTQ£ VtfQPSjlG 130 
Ii I EYYIVENF GTYN-PSTGA TKLGEVT5DG SVYPIYRtQE VNQgflllG 130 
IilEYYJVESY GSYD-PSSAA SHXgSVTCNG ATYDXLSTWR, YNA£SlDG 131 
GASYY1VEDY gDyN-PCSSA TSX^TVYSDG STYQVCTDTR, INEPSXTG 124 
QAEYYIVEDY GDYN-PCSSA TSLGTVYSpG STYQVCTDTg TjjE££XTG 124 
QAEYYIVEDY GDYN-PCSSA TSlgTVYSD© STXQVCTDTR. U*E£SITG 124 
L VEYY IMEDN HNY--PAQ-G TVKGTVTSDG ATYTIWENTE VNEPSIQG 117 
LlEYYIVESY QOYN-pGSGG TTRGNVSSjJG SVYjDJYTATR, TnA££IDG 13 0 
fcVRY?IVDNW GSYR-PT--G ETJ2GTVHSJ3G GTY.DIYKTT£ YjSjAPjgVEA 127 
LVEYYIVPNW GTYR-PT--G EYKGTVTSpG GTY.DIYKTTE VuK££VEG 129 
LvSlVDNW GSYR-PT--G TYKGTVSSDG GTY.DIYQTT£ YNA££VEG 127 
LVEYYIVENF gTYD-PSSGA TDIQTVECDQ SlYRLGKTTR VNAPSIDG 130 
LViSyIVESW GTYR-PT--G TYMGTVTTDG GT2DIYKTTE YNA£SlEG 127 
LlBYYWDSW GTYR-PT--G TYjCgTVKSDG GTYJDIYTTTR ^NA£glDG 120 
LIEYYVVDSW GTYR-PT--G TYJSgTVKSpG GT^PIYTTTE YNAPSlDG 120 
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140 150 160 

I I | 

- IATF.KQYWJ3 VgQTKRTS GTVS VSAHfRKwES LGMPM-GK 174 

-NTTEK&YWS VRRTKRTS-- GTIS VSKgFAA#BS KgMPIi-GK 20S 

-TQTF.PQYFS VRKSARSC —OHIO ITAHMKKwES LGMKM-GK 178 

-TATFQ£YW£ VRTSKRTS-- GTIS VTEgFKQHER MqMRM-CK 177 

-TATEPfilTWS VRQTSGSANN QTNYMKGTID VSK£FDA$£SA AigLDMSGT 187 

-TATFY£YW& VJgRNHR-S-S GSVN TANgFNA^AQ CgLTL-GT 168 

-TATFYfiyws V£RTHR-S-S GSVN TANgFNAgAQ QgLTL-GT 168 

-TAT£Y£YWg vgRNHH-S-S GSVN TANEFNAHAS HGLTL-GT 168 

-TQT£EQFWS VJ^TPKKAPGG SIS GTVD VQCgFPAjjKG LgMNtGSE 175 

-TST£TQYFg VRESTRTS— GTVT VANgFNFjjAQ HGFGN-SD 163 

-TST£T£VF i g yjgESTB-TS GTVT VANgFNFgAQ HGFGN-SD 163 

-TST£T£YFS VgESTRTS -GTVT VAJSJgFNFjjAH HGFHN-SD 163 

-TATFNQVlI VgNSPR-T-S GTVT VQNgFN-WAS LGlMhGQM 155 

-TQT£S£YW1 WQNKR-VG- GTVT TSNgFNASAK LGMNL-GT 168 

- PAA£D£YWS VRQSKVT- -S ' -GTIT TGNJIFDAJJAR AGMNMGNF 163 

TR-T£D2WI VRQSKR-TG- GTIT TGWgFDAJJAB, AgMFLGNF 16S 

TK-T£Q2^WS YgQSKVTSGS GUIT TGNgFDASAR AGMDMGQF 168 

TQ-T£D£YWg VRQPKR-T-S GTVQ TGCgpDAjijAR AgLNVNGD 169 

TR-TFD&YWS VRQSKETS GTlT AGNEFDAwAR HGMHLGTH 166 

DRTTET£YW& V&QSKRPTGS N ATIT FTNJJVNAJJKS HgMNLGSN 163 

DBTTFT£YW£ VgQSKRPTGS N ATIT FSNfjVNASfKS HgMNLGSN 163 



170 ISO 190 



MYETAFTVgG YQSSgSANVM TNQLFIGN 201 

MHETAFNTEG YQSSgKADVN SMSINIGK 233 

MYEAJCVLVgA GGGSGgFDV- TYFKMT 203 

HYEVALTVgG YQSSGYANVY KNEIRIGANP 

LYEVSLNIgG YRSNgSANVK SVSV 211 

MDYQIVAVgG YFSSSSASI- TVS 190 

MDYQIVAVgG YFSSGSASI- TVS 190 

MDYQIVAVEG YFSSGSASI^ TVS 190 

HNYQIVATlG YQSSGTATI- TVT 197 

FNYQVMAVEA WSGAGSASV- TISS 185 

FNYQVMAVEA WSGAGSASV- TISS 185 

FNYQWAVgA WSGAgSAAV- TISS 185 

MNYQWAVgG WGGSGgASQ- SVSN 178 

HNYQILATSG YQSSG.SSSI- TIQ 190 

RYYWINAT1G YQSSGSSTI- TVSG 189 

SYYMINATgG YQSSGTSSI- NVGG 

RYYMINATgG YQSSGSSNI- TVSG 191 

HYYQIVATJ2GI YFSSGYARI - TVADVG 194 

D-YMIMAT1G YQSSgSSNVT LGTS 

WAYQVMATEG YQSSgSSNV- TVW 185 

WAYQVWATEG YQSSgSSNV- TVW 185 
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Bp Bacillus pimilus 

C& Clostridium acetobutylicum P262 XynB 

Cs Clostridium stercorarium xynA 

Rf Ruminococcus flavefaciens 

Tr2 Trichoderma reesei XYN II 

Tv Trichoderma viride 

Th Trichoderma harzianum 

Sc SclJi^qp^ylluK? commune Xylanase A 

An Aspergrillus xiiger, var. awamori 

Ak Aspergillus kawachiz XynC 

Ac Aspergillus fcu&isrensis 

Trl Trichoderma reesei XYN I 

Aa Aspargillus awamorivar . kawachi Xyn B 

Fs Fibrobacter sccinogenes XYN II 

Ss Streptomyces sp. 36 a. 

SIB Stz-eptomycess livid&ns Xln B 

SIC Strep tomyces lividans Xln C 

Tl Thermcmyces lanuginosus Xyn 

Tf Thenciomonospora fusca TfxA 

Be Bacillus ciroulans 

Be Bacillus sabcilis 
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8t 

IT AGC TAA GGA GG CTG CAG ATG 
G ATT CCT CC GAC GTC TAC 



Nhel \ 



TrX-3. 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
OTIQ PGTGYNNGYFYS 
CAA ACA ATA CAA CCA GGA ACC GGT TAC AAC AAC GGT TAC TTT TAC AGC 

™ ~j; 5:*; 5j£ 555 cc £ T gg CCA ATG TTG TTG CCA ATG AAA atg tcg 
TrX-8 Age I j 

j XyTv-2 

17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 
Y W N D G H G G V T Y T N G P G 
TAT TGG AAC GAT GGC CAT GGT GGT GTT ACC TAT ACA AAC GGG CCC GGA 
ATA ACC TTG CTA CO G GTA CCA CCA CAA TGG ATA TGI TTG CCC GGG CCT 
Ncol XyTv-7 Apal 

33 34 35 36 37 38 39 40 41 42 43 44 J 45 46 47 48 
r-OFSVNWSWSGNFVGG 

GGC CAA TTT AGC GTC AAT TGG TCT AAC TCC GGA AAC TTC GTA GGT GGA 
Ccl AAA TCG C AG TTA AC C AGA TTG AGG CCT TTG AAG CAT CCA CCT 

Muni | BspEI 

Tr3C- 3 

49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 
vr-woPGTKJSTKVXNFs^ 
AAA~ GGT TGG CAA CCC GGG ACC AAA AAT AAG GTG ATC AAC TTC TCT GGA 
TTT CCA, ACC GTT GGG CCC TGG TTT TTA TTC CAC TAG TTG AAG AGA CCT 
Xmal TrX-6 

65 66 67 68 69 70 ' 71 72 73 74 75 76 77 78 79 SO 

TCT TAT AAT CCG AAT GGG AAT TCA TAC TTA AGC GTC TAT GGC TGG TCT 
III I?l TOA GGC TTA C CC TTA AG T ATG , AAT TCG CAG ATA CCG ACC AGA 



\ 



EcoHI Aflll 



81 Xy 82" 4 S3 84 85 86 87 88 89 90 91 92 93 94 95 

AGA AAC CCA CTG ATT GAA TAT TAC ATT GTC GAA AAT TTC GGT AC 
TCT TTG GGT GAC TAA CTT ATA ATG TAA CAG CTT TTA AAfc, k 
Kba I XyTv-5 ' 
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I XyTv-101 

92 93 94 95 96 97 98 99 100 101 102 103 104 105 
VDNFGTYNPSTGATKL 
TC GAC AAT TTC GGT ACC TAC AAT CCG AGT ACC GGC GCC ACA AAA TTA 
2'-G TTA AAG CCA TGG ATG TTA GGC TCA TGG CCG CGG TGT TTT AAT 
Sail j Kpnl XyTv-110 KasX/Narl 

j XyTv-lQ2 

106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 
GEVTSDGSVYDIYRTQ 
GGC GAA GTC ACT AGT GAT GGA TCC GTA TAT GAT ATC TAC CGT ACC CAA 
CCG CTT CAG TGA TCA CTA OCT AGG CAT ATA CTA TAG ATG GCA TGG GTT 
Spel Bami \ XyTv-109 

j T*rX-103 

122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 
RVNQPSI IGTATFYQY 
CGC GTT AAT CAG CCA TCG ATC ATT GGA ACC GCC ACC TTT TAT CAG TAC 
GCG CA A TTA GTC GGT_AGC_TAG TAA CGT TGG CGG TGG AAA ATA GTC ATG 
Mlul Clal | 

138 139 140 141 142 143 144 145 146 147 148 149 150 151 152 153 
WSVRRNHRSSGSVNTA 

TGG AGT GTT AGA CGT AAT CAT CGG AGC TCC GGT TCG GTT AAT ACT GCG 
ACC TCA CAA TCT GCA TTA GTA GC C TCG AGG CCA AGC CAA TTA TGA CGC 
TrX-108 SacI ' 

XyTv-104 \ 
154 155 156 157 158 159 160 161 162 163 164 165 166 167 168 169 
w w P NAWAQQ GL T L (= lv + 
AAT CAC TTT AAT GCA TGG GCA CAG CAA GGG TTA ACC CTA GGT ACA ATG 
TTA GTG AAA TTA CGT AC C CGT GTC GTT CCC AAT TGG GAT .CCA TGT TAC 
Nail XyTv-107 Avrll 

XyTv-105 

170 171 172 173 174 175 176 177 178 179 180 181 182 183 184 185 

nvo IVAVEGYFS S G i=> a 

rAT TAT CAA ATC GTA GCG GTG GAA GGC TAC TTC TCG AGT GGT TCC GCT 

ItI MA ^ TAG CAT CGC CAC CTT CCG ATG AAG AGC TCA CCA AGG CGA 
[ XyTv-106 Xhol 

\ 

185 187 188 189 190 
S I T V S 
AGT ATT ACA GTG AGC TAA A 
TCA TAA TGT CAC TCG ATT TCT AG- 5' 
Bglli I 
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